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History.\p=m-\MartinA. was born in August, 1908, in a small settlement in the
woods of northeastern Maine and had always lived there. His parents were
healthy. Four other children were alive and well; two had died in infancy of
indigestion. There had been no miscarriages.

Martin was born at full term, after a normal labor. He was nursed for
eighteen months and then given a general diet. He had measles when he was
a year old and whooping cough when he was 4 years old. Otherwise he had
always been well.

When he was 5 years old, he began to complain of being tired. He did not
look well and became very pale, the skin taking on a yellowish tinge. He did not
feel well enough to go to school, but was not confined to bed. He improved
somewhat after six months, but soon relapsed. Since then his general condition
had, on the whole, deteriorated. He was treated for a short time in the Eastern
Maine General Hospital, at Bangor, when 6% years old. The examination of
his blood made there at that time was as follows :

Hemoglobin (Dare). 28 per cent.
Red blood corpuscles. 1,600,000
White blood corpuscles. 8,000

Both fresh and stained smears of the blood showed great variation in the size,
shape and color of the red cells. About one-half of the cells were in the form
of rings. They were somewhat stippled, but very few nucleated red cells were
seen. A differential count showed:

Per Cent.
Small lymphocytes. 35.0
Large lymphocytes. 4.0
Large mononuclears. 3.66
Transitionals. 1.0
Polymorphonuclear neutrophils. 51.6
Polymorphonuclear basophils. 0.66
Normoblasts. 2.33
Unclassified. 1.66

The stool at that time was formed and light-brown in color. It showed no
fermentation and no microscopic blood, but contained several large food par¬
ticles. No ova or parasites were seen. The Wassermann test made there was

negative.
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When he was 7 years old, he was sick in bed for five weeks with a high fever
and difficulty in breathing. His parents did not know what was the trouble.
During the last six months he had been able to be up and about the house,
but had had a poor appetite. His bowels had moved normally and the stools
were thought to have been normal. He was admitted to the Children's Hospital
Nov. 9, 1916, when 8 years and 3 months old.

Physical Examination.—He was fairly developed and poorly nourished. He
was very pale, and there was a slight yellow tinge to the pallor. The superficial
veins of the scalp were dilated and there was some edema of the back of the
head. The nose and ears were normal. The tongue was pale and clean. His
teeth were much decayed and there was an abscess about the left inferior six-
year molar. The gums were fairly healthy. The tonsils were of moderate size
and apparently healthy. The lungs showed nothing abnormal. The area of
cardiac dulness extended 3 cm. to the right and 9 cm. to the left of the median
line. There was a sharp systolic murmur at the aortic area, with a slight diastolic
murmur down the middle of the sternum. There was a soft systolic murmur at
the apex and a sharp, high-pitched diastolic murmur at the apex. The second
pulmonic sound was louder than the second aortic sound. There was both a

capillary and a Corrigan pulse. There was a pistolshot and marked double mur¬
mur in the groin. The systolic blood pressure was 118 and the diastolic between
45 and 50. There was a marked systolic blowing sound in the vessels of the neck.
D'Espine's sign was absent. The abdomen was soft and tympanitic; there were
no evidences of fluid or of new growths. The lower border of the liver was
felt S cm. below the costal border in the nipple line. The spleen was not pal¬
pable. The genitals were normal. The extremities were normal. There was no

spasm or paralysis. The knee jerks were equal and normal. Kernig's and
Babinski's signs were absent. There were a number of lymph nodes in the
neck, the size of marbles and almonds, those on the left being somewhat larger
than those on the right. There was no enlargement of the other peripheral
lymph nodes. The skin was dry and scaly. It was fairly dark-brown over the
abdomen and in the axillae. There were one or two brownish patches on the
legs. The scrotum was also somewhat pigmented. The mouth, however, showed
no discolorations. The examinaton of the fundi showed nothing abnormal,
except extreme pallor.

The examination of the blood at entrance was as follows :

Hemoglobin (Sahli). 15 per cent.
Red blood corpuscles. 860,000
White blood corpuscles. 8,000

Small mononuclears. 61.0 per cent.
Large mononuclears. 11.0 per cent.
Polynuclear neutrophils. 25.0 per cent.
Eosinophils. 0.5 per cent.
Basophils. 2.5 per cent.

The red corpuscles showed little achromia, but marked variations in size and
shape. There was a tendency to a predominance of large forms. There was an
occasional stippled red cell. The platelets numbered 12,900. Ten normoblasts
and one megaloblast were seen to each 200 white cells.

The urine was clear, acid, of a specific gravity of 1.011 and contained the
slightest possible trace of albumin, but no sugar, acetone or bile. The sediment
showed a few epithelial cells. It contained no casts or urobilinogin.

The stool was soft, acid in reaction, golden-brown in color, sour in odor. It
contained no neutral fat or fatty acids, but a little soap. It showed a considerable
amount of starch. No parasites or ova were seen. There was apparently a

slight increase of urobilinogin in the stool.
The Wassermann and tuberculin tests were negative. Blood cultures were

negative.
During the patient's stay in the hospital his temperature was usually between
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100 F. and 101 F., sometimes a little lower, sometimes a little higher. His
decayed teeth were extracted and the jaws and gums made healthy, without any
improvement in his condition. He had no diarrhea. Repeated examinations of
the stools showed constantly a slight amount of soap, but starch was never found
again. An examination for occult blood, when he had been on a hemoglobin-
free diet for a number of days, showed none. Parasites and ova were sought for
carefully many times, but were never found. The urine never contained albumin
again. The blood showed no improvement. The examination of the blood
November 28, the day before his death, was as follows :

Hemoglobin (Sahli). 10 per cent.
Red corpuscles. 570.000
White corpuscles. 6,200

Differential count:
Small mononuclears. 47 per cent.
Polymorphonuclear neutrophils. 53 per cent.

The red cells showed marked variation in size and shape. Six normoblasts, one

stippled cell, three polychromatophilic cells and two or three degenerated cells
were seen in counting 200 white cells.

Treatment.—He received no specific treatment except one intravenous injec¬
tion of 20 c.c. of whole blood with 4 c.c. of 10 per cent, solution of sodium
citrate. It had been intended to try repeated injections of small amounts of
blood, but his death prevented this method of treatment from being carried out.

His general condition steadily deteriorated from the time of his entrance

to his death, November 29.

The diagnosis of pernicious anemia seemed very positive in this
instance, although no cause for it could be made out. It hardly seemed
possible that the decayed teeth and alveolar abscess could be the cause

of his trouble, for while secondary anemia with leukocytosis is not

uncommon as the result of decayed teeth and diseased jaws and gums,
the toxemia from them would hardly be sufficient to cause so severe a

condition as pernicious anemia. Addison's disease was suggested to

a certain extent by the discoloration of the skin. The absence of

profound muscular weakness, the normal systolic pressure and the

slightly elevated temperature showed, however, that there was no

adrenal insufficiency. The pigmentation could, moreover, be easily
explained as the result of blood destruction. It was felt that the

enlargement of the heart, the murmurs in the heart and neck, the high
pulse pressure and other evidences of aortic insufficiency were not due

to organic disease but to muscular weakness and vasomotor insuffi¬

ciency.
The necropsy was performed December 2, by Dr. S. Burt Wohlbach

and Dr. S. B. Marlow. Dr. Wohlbach's report is as follows:

Necropsy.—At the Children's Hospital, Dec. 2, 1916, on Martin A., aged
8 years.

Anatomic Diagnoses.—Anemia; emaciation; fatty degeneration of heart, liver
and kidney; hypertrophy and dilatation of heart; edema of lungs, pericardium
and scalp; hyperplasia of bone marrow, accompanied by marked thickening of
calvarium. Ascaris lumbricoides.
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Microscopic Diagnoses.—Acute bronchitis ; acute parenchymatous degeneration
of kidneys.

Body : The body is that of a well developed, emaciated white boy. The skin
of the whole body is uniformly olive-brown in color. There is deeper brownish
pigmentation in the axillae and gluteal folds. The abdomen is protuberant and
tympanitic. There is complete absence of hair in the axillae and pubic regions.
The hair of the head is sparse and fine in texture. The mucosa of the mouth,
pharynx and conjunctivae is very pale. The sclerae are porcelain white, and the
vessels contain no blood. Rigor mortis is complete and there is slight postmortem
settling of blood.

Peritoneal Cavity: Subcutaneous fat is reduced to a very small amount. It
is a light canary-yellow in color. Abdominal muscles are pale and on section
are wet. Lower border of liver lies 6 to 8 cm. below costal margin. Anterior
abdominal wall and intestines adjacent to the gallbladder are stained a deep
yellow. Pelvis contains a few cubic centimeters of clear, yellowish liquid.
Appendix is small, normal in appearance. There is a Treve's fold present. The
bladder is distended with urine and reaches to the level of the umbilicus.

Thoracic Cavity : No free liquid, no adhesions ; no exúdate.
Pericardial Cavity : The pericardium is markedly distended with slightly

turbid straw-colored liquid, 120 c.c. in amount.
Heart: The heart is large; right side is dilated; weighs 240 gm. The epi-

cardium is pale and at the base of the heart it encloses clear, yellowish liquid.
It is elevated by this liquid to a thickness of 1 to 3 mm., so that the vessels of
the surface of the heart appear to be depressed. There is a small amount of
bright yellow fat in the epicardium. The myocardium is soft and pale. It is
mottled throughout with grayish-yellow areas. The endocardium everywhere
presents an almost uniform wavy linear, yellowish marking, running transversely
to the direction of the muscle fibers, giving an unusually marked and typical
tigroid mottling. The apexes of the papillary muscles are light grayish-yellow
in color. The valves and endocardium are normal in appearance. Measurements :
tricuspid 9 cm., pulmonary 5.5 cm., mitral 7 cm., aortic 4 cm. The wall of the
right ventricle is 7 mm. in thickness ; left 12 mm.

Lungs : On removal they partially collapse. Both are pale in color, the
anterior halves being pinkish-gray, the posterior halves light salmon-red in color.
The lobules are distinctly outlined. The alveoli are prominent and inflated. On
the anterior border of both lungs there are areas where the alveoli are markedly
distended. On section the cut surfaces yield much thin salmon-red liquid and a
small amount of air. The cut surfaces are uniform throughout. The bronchial
mucosa is bright pink in color and contains glassy yellow, viscous material.

Gastro-Intestinal Tract: The stomach is normal. Duodenum, jejunum, ileum
and colon are normal. Nine Ascaris lumbricoides are found in the small intes¬
tine. Most of them are immature and range in length from 5 to 10 cm. Other
parasites were carefully searched for but were not found.

Liver : This is normal in size ; weighs 980 gm. ; color is light red with a
minute, yellowish mottling. On section the cut surfaces are pale yellowish-red
with minute deeper yellowish points and areas which involve the central portion
of the lobules. The bile ducts and gallbladder on section are normal.

Pancreas : This organ is normal in size and consistency. On section the cut
surfaces have a distinctly yellowish cast. The blood vessels are somewhat promi¬
nent as pink dots.

Spleen : This weighs 85 gm. ; the capsule is smooth, not wrinkled ; the con¬
sistency is normal. On section, the cut surfaces are maroon-red in color ; the
trabeculae are just visible; malpighian bodies appear with normal prominence.

Kidneys: Combined weight 280 gm.; they are large; both are identical in
appearance. The perirenal fat has the same yellow color as the rest of the fat
in the body. The kidneys are pale in color, normal in shape ; the capsule strips
readily from its smooth surface. On section the cut surfaces of the cortex appear
as pale yellowish and of more than normal opacity. The average width is 6 mm.
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The glomeruli are visible as minute colorless dots. The pyramids are pale;
otherwise normal. The ureters are normal in size; not dilated.

Adrenals : Both are normal in appearance, except for the presence in the
cortex of small nodules 2 to 3 mm. in diameter. Some of these project from
the surface of the cortex.

Pelvic Organs : Bladder and genitalia are normal.
Organs of Neck : Tongue, tonsils, pharynx, larynx, trachea and esophagus

are normal; thyroid glands are normal; the two parathyroids were dissected out
and found to be normal in appearance.

Aorta : Normal throughout. The size is normal for a child of this age.
Head : The subcutaneous tissues of the scalp are markedly thick, due to dis¬

tention with yellow liquid, which runs freely from the incision. The calvarium,
after reflection of the scalp, presents a remarkable appearance. It is dark
reddish-purple in color and the surface of the bone is irregular owing to the
presence of mound-like elevations or bosses. There are prominent elevations
situated symmetrically on the frontal bones and on the parietal bones. These
measure roughly 3 cm. in diameter and are elevated approximately 0.5 cm. above
the surface of the surrounding calvarium. The bone saws with unusual ease
and the surfaces yield much deep-red, pasty marrow. The whole skull is
markedly thickened and through the bosses the thickness averages 1 cm. The
internal and external tables are very thin, less than 0.5 mm. in thickness, while
the thickness of the bone is composed of loose cancelous bone enclosing a large
amount of soft, deep-red marrow. The dura and sinuses are normal.

Brain : This is normal in appearance, normal in consistency. Nothing abnor¬
mal found on section of the hemispheres, basal ganglia, pons, medulla and
cerebellum.

Middle Ears : Normal.
Pituitary : The pituitary body appears normal.
Mesenteric Lymph Nodes : The mesenteric lymph nodes are large, yellowish,

with reddish centers. The bronchial lymph nodes are similarly enlarged. The
retroperitoneal lymph nodes are enlarged and similar in appearance to the mesen¬
teric. The peripheral lymph nodes are enlarged.

Microscopic Examination.—Heart : The fibers of the inner part of the
myocardium show many minute vacuoles ; otherwise the myocardium is negative.

Lung: Moderately injected; occasional alveoli contain a few strands of
fibrin and numerous polymorphonuclear and large mononuclear cells containing
brown granular pigment in about equal numbers. The bronchioles contain masses
of polymorphonuclear leukocytes with few mononuclear phagocytic cells.

Spleen: Deeply injected. The malpighian corpuscles are of fair size. The
reticular tissue of the pulp seems reduced in amount and contains a relatively
small number of lymphocytes. In the sinuses are occasional small groups of
cells resembling myelocytes ; large mononuclear cells with basophilic cytoplasm.
There are also numerous mononuclear and polynuclear eosinophils in the reticu¬
lar tissue. Occasional nucleated red blood corpuscles are found in the sinuses.

Liver: The centers of the lobules show moderate injection with blood. The
liver cells about the central vein covering areas of about a fourth of the radius
of the lobule are filled with small vacuoles, giving the cells a spongy appearance.
The sinusoids for the most part contain but little blood and no adventitious cells
except an occasional mononuclear eosinophil. There is a small amciint of light
brown pigment in granular form in the liver columns and in the en< othelium of
the sinusoids.

Kidney: Moderately injected. The glomeruli are negative. The convoluted
tubules, distal and proximal, and ascending Henle tubules, show marked dilatation
and are filled with circular reticulum and granular material. The epithelium of
these tubules is ragged, granular, irregular in amount and faintly stained. Many
nuclei are vesicular, small and densely stained. In places the tubules are almost
denuded of epithelium, only a narrow fringe of granular cytoplasm remaining.
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All types of tubules contain considerable brown granular pigment in the
epithelium cells.

Pancreas: Adrenals, thyroid, jejunum, ileum and colon are negative. In
the jejunum there is extensive postmortem desquamation of epithelium from
the villi.

Bone Marrow of Femur: There is no fat present. The marrow is wholly
myeloid tissue with comparatively few normal and nucleated red blood cor¬

puscles. Among the nucleated red corpuscles are many abnormally large ones,
of irregular shapes and lobed nuclei (megaloblasts). There are many mono¬
nuclear eosinophils (myelocytes) in groups, throughout the sections. The
predominately myelocyte occurs in groups and is characterized by a large
vesicular nucleus and a small amount of finely granular, basic staining cyto¬
plasm. Mitoses are fairly numerous. Megakaryocytes are sparsely distributed
and of small size.

Calvarium : The spaces between the bone trabeculae are filled with active
myeloid tissue similar to that found in the femur.

Epicrisis.—The anatomic and microscopic findings in this case admit no other
diagnosis than pernicious anemia. The marked thickening of the calvarium,
due to a compensatory hyperplasia of the marrow of the diploe, is worthy
of note.

The findings of the necropsy justify the clinical diagnosis of perni¬
cious anemia. They show no possible cause for the disease, except
the round worms which were found in the intestine. It does not seem

reasonable, however, to believe that these worms were the cause of the
severe anemia. In the first place, round worms are common in child¬
hood; pernicious anemia is very rare. Moreover, when anemia is
apparently due to round worms, it is of a secondary type, and mild.
In this instance, while there were a number of worms in the intestines,
they were all young. Furthermore, no ova were found in the feces on

repeated examinations. It seems reasonable to believe, therefore, that
the round worms had been recently acquired and that they had no

etiologic connection with the patient's anemia.
70 Bay State Road—420 Beacon Street.
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